Benign pleural complications of exposure to asbestos fibre include hyaline and calcified plaques, acute pleuritic reactions, and diffuse pleural fibrosis. Differentiation of these abnormalities from each other and from parenchymal fibrosis is largely dependent on radiology. The pattern of calcification in plaques is characteristic and both hyaline and calcified plaques can usually be discriminated well.' Diffuse pleural fibrosis, particularly when unilateral, is less specifically related to asbestos exposure but commonly occurs in association with plaques and parenchymal fibrosis. Radiological features of diffuse pleural fibrosis observed in the Devonport Dockyard population include obliteration of the costophrenic angle, tenting and distortion of the diaphragmatic and pericardial pleura, coarse linear shadows, "tidemarks," and "ground glass" loss of transradiancy.
Asbestos related parenchymal fibrosis is a well recognised cause of disability for which compensation can be claimed. Plaques have little effect on lung function and seldom cause disability, whereas diffuse pleural fibrosis has been associated with significant impairment of function.2 Britton3 published data on 88 asbestos workers attending chest clinics or referred for compensation. These men had a mixture of pleural and parenchymal disease and some also had airflow obstruction, but he concluded that diffuse pleural fibrosis, particularly when severe, could contribute to disability. Diffuse pleural thickening in asbestos workers was corrected5 to a haemoglobin value of 14-6 g/dl. All lung function results were expressed as percentages of predicted values for age and height. 5 The chest radiographs had previously been read by three experienced readers according to the ILO U/C (1971) classification,6 and all the films were read again by the authors without knowledge of the physiological or subjective assessments. The films were read on the basis of the ILO 1980 classification7 with particular attention to the profusion of small irregular opacities and to the nature and extent of pleural abnormalities. Only good quality posteroanterior radiographs were used. The revised classification allows both sides of the chest to be scored for (1) presence of plaques, diffuse thickening, or both; (2) the width of the pleural thickening in profile; (3) the presence of "face on" pleural disease; (4) the extent of the abnormality in relation to the height of the chest wall; (5) disease affecting the diaphragm; and (6) obliteration of the costophrenic angle. In practice, plaques made only a small contribution to the pleural abnormality in this series, and because they are thought not to cause disability2 they were ignored for the purpose of this study. Preliminary examination suggested that the radiological features contributing most to disability were obliteration of the costophrenic angle and the extent of the pleural thickening on the chest wall; the extent was scored as 1 if the thickening extended for less than 25% of the total height of the lung, 2 if it was 25-50%, and 3 if it was greater than 50%. A radiographic score has been devised based on the presence or absence of costophrenic angle obliteration (scored 1 or 0) plus the extent score, giving a maximum of 4 for each side of the chest and of 8 for each film. Scores above 4 imply bilateral disease but some men with scores below 4 also had bilateral disease of lesser severity.
An asbestos dust exposure rating was calculated for those men whose employment history was known in detail. Jobs were coded in groups according to an estimated degree of exposure assessed by experienced investigators in the dockyard. The job code was multiplied by the number of years spent in that job to give an exposure rating (CE Rossiter et al, paper presented to Bochum Conference on Pneumoconioses, 1983).
To make an accurate assessment of disability due to diffuse pleural fibrosis, men with significant airflow obstruction or with parenchymal fibrosis were excluded. Airflow obstruction was defined as an FEV,/FVC ratio of more than 5 % below the predicted value or an RV/TLC ratio greater than 38%. Parenchymal fibrosis was defined as a profusion of small irregular opacities of 1/1 or more on the posteroanterior radiograph. (7 and 8) -that is, those with extensive bilateral pleural disease. There were no significant differences in RV and TLco, although the differences in TLC approached significance (p = 0.06). The significant reduction of FEV, and FVC in the group with the highest radiographic scores was unaffected by the exclusion of the eight men with unilateral disease.
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Kco rose from a mean of 92% in those with radiographic scores 1-3 to 114% for scores 4-6, and to 112% for scores 7 and 8. This increase is significant (p < 0.025).
The dust exposure rating was known for 33 of the 37 men. There was no relationship between dust exposure and either radiographic score (r = 0 08) or breathlessness grade (r = 005).
Discussion
There are inevitable methodological problems inherent in this study. Firstly, it is a retrospective analysis of data collected mainly in dockyard surveys with no objective assessment of disability. Secondly, it is not certain that in all cases the pleural thickening was due to asbestos. This is particularly relevant in the eight men with unilateral disease. It is well recognised that diffuse pleural fibrosis may develop in a stepwise rather than slowly progressive fashion,3 and we have seen unilateral disease occurring as a stage in the early development of bilateral diffuse pleural fibrosis in dockyard workers under observation. Furthermore, there is no reason to suppose that the physiological effects of diffuse pleural fibrosis from asbestos exposure are any different from those associated with other diseases causing pleural fibrosis. A third problem is the possible contribution of pulmonary fibrosis to disability and to lung function abnormality. It is known that a degree of asbestos related parenchymal fibrosis can be present without radiological abnormality.8 The presence of pleural fibrosis makes radiological assessment of the underlying lung more difficult. We have attempted to avoid including patients with appreciable lung disease by excluding any with a profusion score of 1/1 or more. Two features of the results suggest that lung disease has not played an important role in causing disability. The first is that Kco is seen to rise with increasing radiographic score-a feature of pleural rather than pulmonary disease.9 The second is that there is no evidence of any relationship between dust exposure and breathlessness in this study, a relationship which might be expected to be present if asbestos related parenchymal fibrosis was contributing to disability.
The lack of correlation between exposure ratings and disability raises queries. Pleural reactions as a whole are related to exposure but it is possible that the evolution of diffuse pleural fibrosis in particular may not be dose related. It is evident that there is wide individual variation in the extent of the fibrosis which ultimately results from these pleural reactions.
Although the survey identified some men with mild and moderate disability, there were few with severe disability (breathlessness grades 4 and 5). This could be because even extensive pleural thickening does not necessarily cause severe disability, but another possibility is that very disabled men had left the dockyard, and thus avoided detection by surveys. Alternatively, men with extensive bilateral disease may have been excluded from the survey because the readers of the radiographs could not satisfy themselves about the absence of small irregular pulmonary opacities.
Despite these difficulties we believe that our group consists of asbestos workers with a spectrum of respiratory disability arising from diffuse pleural fibrosis rather than from asbestos related parenchymal fibrosis or airflow obstruction. Furthermore, the method of selection of this sample will have led to a more accurate assessment of disability than would be likely to result from the investigation of men applying for compensation.
The results show that 40% of this group of men with diffuse pleural fibrosis were disabled to the extent that they were unable to walk along level ground at a normal pace. Vital capacity was significantly inversely correlated both with increasing breathlessness grade and with increasing radiographic pleural abnormality. The data suggest that men with lower radiographic scores, inevitably including all those with unilateral pleural disease, 
